Epidermal growth factor receptor synthesis is stimulated by phorbol ester and epidermal growth factor. Evidence for a common mechanism.
Previously, we and others have shown that epidermal growth factor (EGF) stimulates the synthesis of its own receptor and the accumulation of EGF receptor mRNA. Here, we demonstrate that the tumor promotor, 12-O-tetradecanoylphorbol-13-acetate (TPA), like EGF, also stimulates receptor synthesis in the human breast carcinoma cell line, MDA468 cells. The receptor synthesis rate increased 5-fold with a peak at 8 h after exposure to TPA with half-maximal stimulation at a dose of 5 ng/ml TPA. This stimulation of receptor synthesis occurred despite a 30% decrease in general cellular protein synthesis. The increased receptor synthesis rate resulted in the accumulation of 60% more receptor protein as determined by quantitative immunoblotting using a newly developed monoclonal antibody, H9B4. Although TPA treatment resulted in an immediate loss of high affinity EGF-binding sites, the long-term effect was an increase in both the low and high affinity binding sites. The effects of EGF and TPA on receptor synthesis were not additive. Furthermore, down-regulation of protein kinase C (the Ca2+/phospholipid-dependent enzyme) by long-term TPA treatment resulted in cells unable to respond to the stimulatory effects of both TPA and EGF on receptor synthesis. Nevertheless, the TPA-pretreated cells were still growth-inhibited by EGF. These results suggest that the stimulatory effect of EGF on receptor synthesis requires protein kinase C, whereas the inhibitory effect of EGF on the proliferation of these cells does not. Although we confirmed that EGF stimulated the incorporation of phosphate into phosphatidylinositol in A431 cells, it failed to do so in the MDA468 cells. Thus, in MDA468 cells, EGF may require protein kinase C for part of its action, but we could not demonstrate an associated activation of phosphatidylinositol turnover by EGF. The exact mechanism of involvement of protein kinase C in EGF action is still not clear.